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Absorbers, iodine removal by, 58 
Accidents, fission-product release, environ- 
mental hazards, 370-1 
maximum credible, for New Production Re- 
actor, 267 
Algae, control in fuel-transfer canal at Con- 
solidated Edison Thorium Reactor, 313 
Aluminum, reactivity effects in ZPR-II as- 
sembly, 11 
Aluminum alloys (Al-Pu), spike enrichment 
element for Plutonium Recycle Test Reactor, 
169, 181 
Aluminum oxide systems (A1l,03;-B,C), irradia- 
tion testing, 367 
Aluminum systems (A1l-Al,03) 
See Sintered aluminum powder 
Ammonia, synthesis using reactor heat, 
economics, 1-3 
Annealing, postirradiation, of boron-containing 
stainless steels, 366-7 
Atmosphere, fission-product dispersal after 
accidental release, 370 
Autocorrelation function, reactor noise analysis 
studies, 249-50 


Baffles, stagnant heavy-water design for ther- 
mal insulators, 401 
Barium-140, deposition from gas stream onto 
surfaces, temperature effects, 371 
emission from irradiated uranium dioxide, 
361 
release during uranium fire, 370-1 
Belleville-spring washers 
See Washers 
BEPO reactor 
See Reactors (BEPO) 
Beryllium, reactivity effects in ZPR-III as- 
sembly, 11 
Beryllium oxide, reactivity effects in ZPR-III 
assembly, 11 
subcritical assemblies of, hafnium control 
studies, 10-11 
Bibliographies, neutron thermalization, 331 
Big Rock Point Power Reactor 
See Reactors (Big Rock Point Power) 
Bismuth alloys (Bi-Pb) (liquid), expansion, re- 
activity effects in fast reactors, 122 
Bismuth alloys (Bi-Pu), preparation and testing, 
182 
Blankets 
See Breeding blankets 


Boiling burnout, correlations, comparison of 
Russian and U. S. data, 223-35 
limits for reactors, 14-26 
in multirod geometries, 154-65 
in steam-water mixtures, 335-52 
Boiling Nuclear Superheater Reactor 
See Reactors (BONUS) 
Boiling-water reactors 
See Reactors (boiling-water) 
Bonding, gas-pressure, tubular fuel elements, 
237-8 
uranium dioxide-fueled rods, 238-41 
BONUS Reactor 
See Reactors (BONUS) 
BORAX-II Reactor 
See Reactors (BORAX-II) 
BORAX-III Reactor 
See Reactors (BORAX-II) 
BORAX-V Reactor 
See Reactors (BORAX-V) 
Boric acid, chemical-shim use in pressurized- 
water reactors, 411-21 
shielding-solution use in ML-1 Reactor, 219 
Boron, burnable-poison use, in experimental 
fuel assemblies, 34-5 
in fuel elements, 356-8 
control-rod use, 365-8 
cross-section change with burnup in reac- 
tors, 216-18 
dissolution in coolant for control of 
pressurized-water reactors, 411-21 
Boron carbide, burnable-poison use 1n fuel 
elements, 358 
control-rod use, 367-8 
in Experimental Gas-Cooled Reactor, 
376-7, 378 
corrosion, 367-8 
Boron carbide (Zircaloy-2-clad), irradiation 
testing, 368 
Boron carbide systems (Al,03-B,C), irradia- 
tion testing, 367 
Boron carbide systems (B,C-Cu), corrosion 
testing, 367 
Boron carbide systems (B,C-SiC). corrosion, 
367-8 
Boron carbide systems (B,C-SiC) (Zircaloy-2- 
clad), irradiation testing, 368 
Boron carbide systems (B,C ~ stainless steel), 
corrosion testing, 367 
Boron carbide systems (B,C —steel), corrosion 
testing, 367 
Boron carbide systems (B,C —Zircaloy-2), ir- 
radiation testing, 367 
Brazing, heat exchanger for Molten-Salt 
Reactor Experiment, 374-5 


Breeder reactors 
See Reactors (breeder) 
Breeding blankets, lifetime estimation for 
Shippingport core 2, 200 
management, 128 
power contributions during operation of 
Shippingport core 1, 195 
Shippingport core 2 design, 197-8 
Breeding potential, fissile isotopes in various 
reactors, 113 
Breeding ratios, effects of structural materials 
in fast reactors, 131-3 
fast reactors with metal, oxide, and carbide 
cores, 114-17 
plutonium-uranium heavy-water systems, 411 
British Experimental Pile O 
See Reactors (BEPO) 
Bromine, release during uranium fire, 370-1 
Buckling, determination for heavy-water 
lattices, 212-14 
measurement in substitution critical experi- 
ments, 4-5 
Buildings, Big Rock Point comparison with 
Humboldt Bay plant, 78-9 
BONUS Reactor containment, 308 
containment at low pressures, 54-5 
New Production Reactor, 267 
Pathfinder Reactor containment, 290 
reinforced concrete, stress analysis, 54-5 
Burnout, comparison of Russian with U. S. data, 
223-35 
DNB-2 curve significance, 335-43 
limits for boiling-water reactors, 14-26 
multirod geometry studies, 154-65 
in nonuniformly heated channels, 343-52 
rod-bundle geometry studies, 226-7 
test device, 15 
tubular geometry studies, 227-34 
Burnup 
See also Core life 
fuel assemblies, in Fuel-Cycle Program, 28. 
31 
in High-Power -Density Development 
Project, 38-39, 42, 44 
fuel-element studies for Shippingport core 2, 
197, 199-200 
Butterfly valves 
See Valves 
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Cadmium, cross-section change with burnup in 
reactors, 216-18 

Cadmium alloys (Ag-Cd-In), cross-section 
change with burnup in reactors, 216-18 
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Cadmium alloys (Cd-Eu), burnable-poison use 
studies, 217 
Canada, comparison with United States in 
heavy-water reactor development, 87-95 
Canals 
See Fuel-transfer canals 
CANDU Reactor (Canada) 
See Reactors (CANDU) (Canada) 
Carolinas-Virginia Tube Reactor 
See Reactors (Carolinas-Virginia Tube) 
Cerium-141, deposition from gas stream onto 
surfaces, temperature effects, 371 
Cerium-144, emission from irradiated uranium 
dioxide, 361 
release during uranium fire, 370-1 
Cerium altoys (Ce-Co-Pu) (liquid), properties, 
182-3 
Cermets, plutonium-containing, fabrication and 
testing, 183 
Cesium-137, evolution from irradiated uranium 
dioxide, 360-2 
release during uranium fire, 370-1 
Circuits (electric) 
See Electric circuits 
Chromium, neutron-physics effects in fast 
reactors, 128-33 
Cladding 
See also specific cladding materials, e.g., 
Stainless steels (304) and Zircaloy-2 
boron incorporation for burnable-poison use, 
357-8 
failure, effects of uranium dioxide core 
melting, 46-8 
fuel assemblies, testing in VBWR, 27-34 
sintered aluminum powder use, for fuel 
elements, 242 
in organic-cooled heavy-water-moderated 
reactor design, 95, 405 
in WR-1 reactor, 324-5 
stainless steel, failure on fuel elements in 
Vallecitos Boiling-Water Reactor tests, 
354-5 
Zircaloy-2 system with stainless-steel inner 
lining, 356 
Zircaloy-2 use for boron carbide systems, 
368 
Zircaloy-4 use for Shippingport core 2 fuel 
elements, 197 
Coal, gasification by reactor heat, economics, 
1-3 
Cobalt alloys (Ce-Co-Pu) (liquid), properties, 
182-3 
Cobalt alloys (Co-Pu), preparation and testing, 
182 
Cobalt alloys (Co-Pu) (liquid), properties, 182-3 
Coke, iodine removal by, 58 
Compaction, explosive, of tubular fuel elements, 
237-8 
vibratory, annular multitube fuel elements, 
241-2 
uranium dioxide fuel rods, 238-41 
Components, 60-9, 269-75, 372-5 
See also specific components, e.g., Pumps, 
Steam generators, and Valves 
of fuel assemblies, functional description, 
38, 43 
fuel-handling equipment, 68 
of transducers, limitations on use in reac- 
tors, 52-3 
Computer programs, AIM-5, graphite- 
moderated critical assembly studies, 9 
BICEP, graphite-moderated critical as- 
sembly studies, 9 
BPG, diffusion-equation coefficient studies 
for Spectral Shift Control Reactor, 212 
CINDER, time-dependent fission-product 
concentration studies, 215-16 
fission-product deposition from gas streams, 
371 
FORM, graphite-moderated critical-assembly 
studies, 9 
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GAM.-I, critical configurations studies, 6 
MUFT-KATE, nuclear constant calculations 
for seed-blanket reactors, 429 
PDQ-4, perturbation analysis for Spectral 
Shift Control Reactor, 212 
period-meter output studies during reactor 
startup transients, 51 
radiation-effects studies of transducer ma- 
terials, 53 
reactor noise analysis, 248 
REPAD, Doppler effects on neutron absorp- 
tion resonance, 329-30 
STEWPOT, graphite-moderated critical as- 
sembly studies, 10 
TEMPEST, critical configurations studies, 
6, 9 
THERMO-SYPHON, pressurized-water reac- 
tor natural-circulation studies, 421-2 
THERMOS, heavy-water lattice studies, 7 
TKO, perturbation analysis for Spectral 
Shift Control Reactor, 212 
TYCHE, fission-neutron age studies, 331 
Condensers, BONUS Reactor, 307 
comparison of Big Rock Point with Humboldt 
Bay plant, 79-81 
Pathfinder Reactor, 289-90 
Conferences, fuel management, 201 
Tripartite Organic-Cooled Heavy-Water 
Reactor Meeting, 324 
Construction practices, 70-84, 276-312 
Containers, stainless-steel, criticality mea- 
surements of uranium and plutonium solu- 
tions, 5-6 
Containment, 265-7, 370-1 
BONUS Reactor, 307-9 
comparison of Big Rock Point with Humboldt 
Bay plant, 79 
large heavy-water pressure-tube reactor, 
404 
leak studies with concrete buildings, 54-5 
New Production Reactor, vented-containment 
concept, 265-7 
Pathfinder Reactor, 290-1 
Contamination, environmental, from uranium 
fire, 370-1 
fossil-fired superheaters, 314 
turbines in superheater reactors, 310 
Control-rod drives, 272-5 
Big Rock Point Reactor, 82 
electrical switch problems in Consolidated 
Edison Thorium Reactor, 314 
Heavy-Water Components Test Reactor, 
problems of, 316-17 
Pathfinder Power Reactor, 274-5 
Control rods, BONUS Reactor, 301-3, 306 
boron use, review of, 365-8 
Experimental Gas-Cooled Reactor, design, 
376-7, 378 
flexibility for travel in bowed channels, 
376-7, 378 
hafnium, studies in BeO subcritical as- 
semblies, 10-11 
hydraulic actuator, 271-4 
materials for, cross-section vs. burnup 
data, 216-18 
Pathfinder Reactor, 282-4, 288 
pressure-balanced type for Experimental 
Organic-Cooled Reactor, 274 
requirements in reactors using chemical 
shim in primary coolant, 415-18 
shim assemblies for Plutonium Recycle Test 
Reactor, 390 
Shippingport Reactor, neutron-exposure 
effects, 195-6 
Sodium Reactor Experiment, drop-time 
studies, 377, 379 
withdrawal program for large multiregion 
reactor, 331-2 
Control systems, 51-3, 248-63 
augmentation in boiling-water reactors by 
boron steel poison slabs, 207 





chemical shim in primary coolant of 
pressurized-water reactors, 411-21 
comparison of Big Rock Point with Humboldt 
Bay plant, 81-3 
Consolidated Edison Thorium Reactor 
operating experience, 314 
moderator -level control, 385-99 
noise-analysis studies, 248-63 
Converter reactors 
See Reactors (converter) 
Coolants 
See also specific coolants, e.g., Sodium 
(liquid) and Water 
expansion, reactivity effects in fast reactors, 
118-22 
flow-rate measurement in Plutonium Recycle 
Test Reactor, 383 
quality control, in reactors using dissolved 
chemical shim, 418-21 
in Shippingport plant, 196 
Cooling systems, comparison of Big Rock Point 
with Humboldt Bay design, 70-3, 76-9 
Consolidated Edison Thorium Reactor, 
purification problems, 314 
design variables, effects on burnout in 
boiling-water reactors, 15 
organic-cooled heavy-water -moderated re- 
actor, 96 
pressure control in Pathfinder Reactor, 288 
recirculation-piping design for Pathfinder 
Reactor, 384 
Copper, mesh, iodine removal by, 58 
Copper systems (B,C-Cu), corrosion testing, 
367 
Core design, BONUS Reactor, 303-6 
comparison of Big Rock Point with Humboldt 
Bay plant, 73-6 
evaluation of Zircaloy use in N. S. Savannah 
Reactor, 322-4 
fast-breeder reactor for water desalinization, 
138-9 
NPD Reactor, 391 
Pathfinder Reactor, 284-8 
Plutonium Recycle Test Reactor, 387 
seed-blanket reactor, 423-4, 427-8 
thermionic water-cooled reactor, 103 
Core life 
See also Burnup 
extension in boiling-water reactors by con- 
trol augmentation techniques, 207 
plutonium-uranium mixtures in water- 
moderated reactors, 203-5 
Corrosion, alumina—boron carbide pellets, 
367 
boron carbide, 368 
boron carbide—copper couples, 367 
boron carbide —stainless-steel couples, 367 
boron carbide —steel couples, 367 
control in reactors using boric acid shim in 
primary coolant, 419-20 
fuel assemblies tested in VBWR, 29-30, 38, 
40, 354-5 
stainless-steel fuel-element cladding in 
VBWR tests, 354-5 
welds on Shippingport control-rod assemblies, 
196 
Corrosion products, buildup in coolant pumps 
of Plutonium Recycle Test Reactor, 315-16 
deposition in reactors using chemical shim 
in primary coolant, 419-20 
Cracking, fuel assemblies tested in VBWR, 
38, 40 
spot welds in boron-containing stainless 
steels, 366 
stainless-steel fuel-element cladding in 
VBWR tests, 354-5 
Critical assemblies, beryllium oxide-moderated 
types, 10-11 
fast-neutron types, 11-12, 211-12 
graphite-moderated type, 8-10, 209-10 
heavy-water type, 7-8, 209, 213-14 














Critical assemblies (Continued) 
light -water -moderated types, effects of 
variation of ““°Pu concentration, 207-8 
noise analysis, 252 
solution type, 5-6 
zirconium hydride types, 211 
Critical assemblies (Peach Bottom), thorium 
resonance-capture studies, 10 
Critical assemblies (ZPR-III), comparison of 
experimental parameters with calculations, 
211-12 
reactivity-worth determination for various 
materials, 11 
Critical assemblies (ZPR-VIL), uniform lattice 
experiments, 7-8 
Critical experiments, 4-13 
BORAX-V reactor, 206 
Critical mass, fast reactors, 114-16, 131-3 
Criticality, plutonium-solution studies, 5-6 
35y aqueous solutions, 6 
uranyl fluoride solutions, 6 
Croloy alloy, evaluation for gas-heated steam- 
generator construction, 65 
Cross sections, data for zirconium, 331 
fission products, calculations of change with 
time, 215-16 
neutron, Doppler effects in reactors, 329-30 
neutron absorption, for gold, 10 
for thorium, 10 
neutron capture, in fast reactors, 111-12 
for materials in fast reactors, 128-33 
for reactor poison materials, 216-18 
neutron fission, in fast reactors, 111-12 
6O(n,p)'®N reaction, measurement, 220 


D 


D-ring seals, for helium retention in Plutonium 
Recycle Test Reactor, 381-3 
Damping oils, radiation effects on use in reac- 
tor instruments, 52-3 
Demineralizers, comparison of Big Rock Point 
with Humboldt Bay plant, 79-81 
Density, plutonium carbide —uranium carbide 
fuel materials, 180 
uranium dioxide, changes during melting, 
362-3 
uranium dioxide fuel elements, effects on 
exposure lifetime in Shippingport core 2, 
199 
Departure from nucleate boiling 
See also Burnout 
burnout-limit studies, 18-26 
DNB-2 curve significance, 335-43 
Desalinization, economic aspects, 138-44 
heavy-water reactor cost studies, 87 
Design practices, 70-84, 276-312, 376-84 
Dielectrics, radiation effects on use in reactor 
instruments, 52-3 
Diffusion coefficients, fission products in 
uranium dioxide plates, 362 
Diffusion length, thermal neutrons in water, 
146-8 
Diffusion parameters, thermal neutrons, in 
graphite, 151-2 
in heavy water, 151 
in water, 148-50 
DNB 
See Departure from nucleate boiling 
Dome seals 
See Seals 
Doppler effect, effect on neutron-absorption 
resonance in SPERT reactor, 329 
reactivity effects in fast reactors, 122-4 
Dose (radiation) 
See Radiation dose 
Douglas Point Station 
See Reactors (CANDU) 
Dounreay Fast-Breeder Reactor 
See Reactors (Dounreay Fast-Breeder) 
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Drive mechanisms 
See Control-rod drives 
Dry wells, Humboldt Bay Reactor containment- 
system design, 79 
Dual-purpose plants, electricity generation and 
water desalinization, 87, 142-4 
Ductility, boron-containing stainless steel, 
365-6 
Shippingport pressure vessel, fast-neutron 
effects, 193 
Dump valves 
See Valves 
Dysprosium, cross-section change with burnup 
in reactors, 216-18 


Economics, 1-3, 138-44 
CANDU Reactor, fuel management, 202-4 
canned-motor pump costs, 421 
dual-purpose electric power and water 
desalinization plants, 142-4 
electrical revenue effects on cost of water 
desalinization by reactors, 144 
fuel cycles for heavy-water —thorium breeder 
reactors, 410 
heavy-water reactors, review of recent de- 
velopments, 86-7, 89, 96 
large heavy-water pressure-tube re- 
actor, 403 
large organic-cooled heavy-water - 
moderated reactor, 405, 408 
Lithium-Cooled Reactor Experiment auxiliary 
systems, 384 
organic-cooled heavy-water -moderated re- 
actor, 408 
pressurized-water reactors with natural 
circulation, 421-2 
seed-blanket reactor designs, 429 
SENN Reactor, effects of partial reloading 
scheme, 202 
solid-fuel gasification, 1-3 
water desalinization, 138-44 
Zircaloy use in core structure of N.S. 
Savannah Reactor, 322-4 
Eggs, expected contamination from released 
fission products, 370-1 
Electric circuits, period meters, 51-2 
servomechanisms, 53 
switches, problems in control-rod drive of 
Consolidated Edison Thorium Reactor, 
314 
Electrical insulation 
See Insulation (electrical) 
Electromagnetic pumps 
See Pumps 
Electron-beam welding, fuel-element com- 
ponents, 358-9 
Enrico Fermi Fast-Breeder Reactor 
See Reactors (Enrico Fermi Fast-Breeder) 
Equipment, for fuel handling, 68 
Erbium, cross-section change with burnup in 
reactors, 216-18 
Erbium systems (Er-Eu), burnable-poison use 
studies, 217 
Erbium systems (Er-Gd), burnable-poison use 
studies, 217 
Europium, cross-section change with burnup in 
reactors, 216-18 
Europium systems (Cd-Eu), burnable-poison 
use studies, 217 
Europium systems (Er-Eu), burnable-poison 
use studies, 217 
Europium systems (Eu-Gd), burnable-poison 
use studies, 217 
Experimental Breeder Reactor I 
See Reactors (Experimental Breeder, I) 
Experimental Organic-Cooled Reactor 
See Reactors (Experimental Organic- 
Cooled) 
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Explosive compaction, tubular fuel elements, 
237-8 

Exponential experiments, 4-13 

Extrusion, tandem, stainless-steel-to-Zircaloy 
transition-joint preparation, 368-9 


F 


Fabrication 
See also specific processes, e.g., Bonding, 
Extrusion, and Swaging 
fuel assemblies for boiling-water reactors, 
27-42 
novel methods for fuel elements, 237-46 
Feedwater systems, BONUS Reactor, 307 
comparison of Big Rock Point with Humboldt 
Bay plant, 79-81 
Pathfinder Reactor, 289-90 
Fermi Fast-Breeder Reactor 
See Reactors (Enrico Fermi Fast-Breeder) 
Ferrule seals, for helium retention in 
Plutonium Recycle Test Reactor, 381-3 
Filters, 55, 58 
for fuel-transfer canal at Consolidated Edison 
Thorium Reactor, 313 
Fires, uranium, fission-product dispersal, 
370-1 
Fission gases 
See also specific isotopes, e.g., Ilodine-131 
and Xenon-133 
pressure determination in uranium dioxide- 
filled fuel rods, 43-5 
release, by irradiated plutonium carbide — 
uranium carbide fuel materials, 181 
by irradiated plutonium oxide —uranium 
oxide systems, 178 
Fission products 
See also specific isotopes, e.g., Cesium-137 
and Strontium-90 
containment in New Production Reactor ac- 
cident, 266-7 
deposition from gas stream onto surfaces, 
temperature effects, 371 
effects on breeding ratio in fast reactors, 
116 
environmental hazards, 370 
evolution from irradiated uranium dioxide, 
359-62 
time-dependent concentration calculations, 
215-16 
turbine contamination problems in super- 
heater reactors, 310 
Flowmeters, damped signals for, using surge 
suppressors in Plutonium Recycle Test 
Reactor, 383 
Fluid flow, 14-26, 154-65, 335-52 
axial- vs. cross-flow in steam generator 
design, 65 
rate measurement in flow channels of 
Plutonium Recycle Test Reactor, 383 
Fluoride ion, effects on Zircaloy-2 corrosion, 
356 
Foils, "Au, resonance capture studies, 10 
cadmium -covered gold, flux-traverse 
measurements in heavy-water lattices, 7 
55Min, resonance-capture measurements, 10 
cs 1 resonance-capture measurements, 10 
vanadium, resonance-capture measurements, 
10 
Food, expected contamination from released 
fission products, 370-1 
French reactors 
See Reactors (Rapsodie) (France) 
Fretting corrosion, Zircaloy-clad fuel rods in 
VBWR tests, 29-30 
Fuel assemblies, Big Rock Point Power Reac- 
tor, variations of basic design, 37 
BONUS Reactor boiler, 296-8 
BONUS Reactor superheater, 298-301 
comparison of Big Rock Point with Humboldt 
Bay design, 73-6 
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Fuel assemblies (Continued) 
components, functional description of, 38, 43 
design for boiling-water reactors, 27-38 
fabrication for testing in VBWR, 27-38 
geometric effects on burnout, 23-6, 154-65 
irradiation testing in VBWR, 27-38 
large heavy-water pressure-tube reactor, 
401-2 
Pathfinder Reactor boiler, 279-80 
Pathfinder Reactor superheater, 279, 281-2 
uranium dioxide-fueled, fabrication and 
testing, 27-50 
Fuel-Cycle Program, 27-34 
fuel-element cladding tests in VBWR, 354-5 
fuel-element fabrication for irradiation 
testing in VBWR, 356, 357 
Fuel cycles, 201-5 
CANDU Reactor, 202-4 
costs, for Canadian and U. S. heavy-water 
reactors, 89, 97 
for heavy-water —thorium breeder sys- 
tem, 410 
fast reactors, 124-6 
plutonium, review of developments, 167-83 
plutonium-uranium mixture in water - 
moderated reactors, 203-5 
seed-blanket reactor designs, 429 
SENN Reactor, 202 
Fuel elements, 27-50, 167-83, 237-46, 354-63 
See also Fuel assemblies 
aluminum -plutonium, plutonium-content de- 
termination from reactivity coefficients, 
208 
annular multitube type, novel fabrication 
techniques, 241-2 
boron-containing types, 356-8 
containers, evaluation of Zircaloy use in 
N.S. Savannah Reactor, 322-4 
design problems for superheater reactors, 
310 
Experimental Boiling-Water Reactor, 
plutonium-bearing type, 172 
fabrication by novel methods, 237-46 
handling equipment, 68 
internal pressure, contributions of fission- 
product helium, 455-6 
organic -cooled heavy-water -moderated 
reactor, 408 
Pathfinder Reactor, end-closure fabrication, 
245-6 
plutonium-bearing, review of development, 
167-83 
Plutonium Recycle Test Reactor, 167-73 
Rapsodie Reactor, 167-9 
rejuvenation without reprocessing, 172-3 
rods, design for heavy-water reactors, 93 
rods fueled with uranium dioxide, novel 
fabrication techniques, 238-41 
Shippingport core 2 design, 197-8 
stainless-steel-cladding failure in Vallecitos 
Boiling-Water Reactor irradiations, 354-5 
thermionic water-cooled reactor, 102, 103-4 
tubular, design for heavy-water reactors, 94 
tubular, novel consolidation and bonding 
methods, 237-8 
uranium dioxide, core-melting effects on 
cladding failure, 46-8 
Zircaloy-2-clad, stainless-steel-lined types, 
356 
Fuel-transfer canals, Consolidated Edison 
Thorium Reactor, water clarity and leakage 
aroblems, 313 
Fuels 
See also specific fuel materials, e.g., 
Plutonium oxide (PuO,) and Uranium 
oxide (UO) 
cost bases used in CANDU Reactor design, 
202 
costs for seed-blanket reactor designs, 429 
expansion, reactivity effects in fast reactors, 
118 
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management studies, 201-5 
plutonium-bearing, review of developments, 
167-83 


G 


Gadolinium, cross-section change with burnup 
in reactors, 216-18 
Gadolinium systems (Er-Gd), burnable-poison 
use studies, 217 
Gadolinium systems (Eu-Gd), burnable-poison 
use studies, 217 
Gas, pipeline, economics of synthesis using 
reactor heat, 1-3 
Gasification, solid fuels by reactor heat, 
economics, 1-3 
General Electric Test Reactor 
See Reactors (General Electric Test) 
Geometrical configurations, effects on burnout 
in multirod fuel assemblies, 23-6, 154-65 
rod-bundle burnout correlations, 226-7 
shielding studies, 220 
tubular burnout correlations, 227-34 
Gold, absorption cross section, 10 
foils, use in flux-traverse measurements in 
heavy-water lattices, 7 
Gold-197, foils, resonance-capture studies, 10 
Gold alloys (Au-Ni), brazing alloy use in heat 
exchanger for Molten-Salt Reactor Experi- 
ment, 375 
Graphite, neutron-diffusion parameters in, 
151-2 


H 


Hafnium, control-rod studies in BeO subcritical 


assemblies, 10-11 


cross-section change with burnup in reactors, 


216-18 
Halden Boiling-Water Reactor 
See Reactors (Halden Boiling -Water) 
Hazards 
See Safety 
Heat exchangers, Molten-Salt Reactor Experi- 
ment, design and fabrication, 374-5 
U-tube type, for heavy-water reactors, 90-92 
Heat transfer, 14-26, 154-65, 223-35, 335-52 
burnout, in multirod geometries, 154-65 
in steam-water mixtures, 335-52 
burnout correlations, comparison of Russian 
and U. S. data, 223-35 
burnout limits for boiling-water reactors, 
14-26 
comparison of Big Rock Point with Humboldt 
Bay plant, 76 
data for large heavy-water pressure-tube 
reactor, 402 
fuel assemblies for boiling-water reactors, 
31, 36, 39-40, 42, 44 
nonuniformity in heated channels, effects on 
burnout, 343-52 
Heavy water 
See Water (D,O) 
Heavy-Water Components Test Reactor 
See Reactors (Heavy-Water Components 
Test) 
Heavy-Water Lattice Project, 7 
Heavy-water reactors 
See Reactors (heavy -water) 
Helium, content in fuel-element voids from 
ternary fission of “*U, 455-6 
seals for, in Plutonium Recycle Test Reac- 
tor, 381-3 
Helium system, NPD Reactor, 392 
“Hideout,” boron in chemical-shim control of 
pressurized-water reactors, 420 
High-Performance UO, Program, 38-50 
High-Power-Density Development Project, 
34-44 
fabrication-process studies, 243-4 





High-Temperature Gas-Cooled Reactor Experi- 
ment 
See Reactors (ZENITH) 
Holmium, cross-section change with burnup in 
reactors, 216-18 
HPD : 
See High-Power-Density Development 
Project 
HPP 
See High-Performance UO, Program 
Humboldt Bay Power Reactor 
See Reactors (Humboldt Bay Power) 
Humidity, effects on control-rod-drive switch 
in Consolidated Edison Thorium Reactor, 314 
Hydrostatic pressing, tubular fuel elements, 
237-8 


Impact strength 
See Ductility 
Implosive consolidation, tubular fuel elements, 
237-8 
Indium, cross-section change with burnup in 
reactors, 216-18 
Indium alloys (Ag-Cd-In), cross-section change 
with burnup in reactors, 216-18 
In-pile loops, uranium dioxide fuel-assembly 
testing, 45-8 
Instrumentation, BONUS Reactor, 306 
comparison of Big Rock Point with Humboldt 
Bay plant, 81-3 
Pathfinder Reactor, 288 
period meters, time-constant studies, 51-2 
reactor control, 51-3 
Insulation (electrical), radiation effects on usc 
in reactor instruments, 52-3 
Insulation (thermal), “MinK” compressed-silica 
material, 326 
pressure tubes, 326 
Iodine, behavior in large containers, 58 
deposition on laboratory surfaces, 57-8 
removal from BEPO cooling system, 56 
Iodine-131, deposition from gas stream onto 
surfaces, temperature effects, 371 
evolution from irradiated uranium dioxide, 
360-2 
release during uranium fire, 370-1 
Iodine-132, release during uranium fire, 370-1 
lodine-133, release during uranium fire, 370-1 
lodine-134, release during uranium fire, 370-1 
lodine-135, release during uranium fire, 370-1 
Ion exchange, PH control in Shippingport re- 
actor, 196 
Iron, neutron physics effects in fast reactors, 
128-33 
Iron alloys (Fe-Pu), preparation and testing, 
182 


Iron alloys (Fe-Pu) (liquid), properties, 182-3 
Iron oxides, reactivity effects in ZPR-II 
assembly, 11 
Iron systems (Fe-PuC-UC), fabrication and 
testing, 183 
Irradiation testing, alumina—boron carbide 
pellets, 367 
boron carbide —Zircaloy-2 systems, 367 
boron-containing stainless steel, 365-6 
fuel assemblies for boiling water reactors, 
27-42, 44 
fuel elements in Fuel-Cycle Program, 354-5 
plutonium alloys, 180-2 
plutonium carbide—uranium carbide systems, 
176-80 
plutonium oxide —uranium oxide systems, 
169-78 
transition joints of Zircaloy to stainless 
steel, 368 
type 347 stainless steel, by fast neutrons, 
187-91 
uranium dioxide, 359-63 














Irradiation testing (Continued) 
Zircaloy-2-clad boron carbide systems, 368 
Zircaloy-2—zirconium boride systems, 367 


J 


Joints 
See also Welds 
stainless-steel-to-Zircaloy, 401 
stainless -steel-to-Zircaloy, preparation by 
tandem extrusion, 368-9 


K 


Krypton, release during uranium fire, 370-1 


L 


Laboratories, iodine deposition on surfaces, 
57-8 
Large Power Reactor Program, 197 
seed-blanket reactor studies, 411, 422-31 
LCRE 
See Reactors (Lithium-Cooled, Experiment) 
Lead alloys (Bi-Pb) (liquid), expansion, re- 
activity effects in fast reactors, 122 
Lead telluride, thermoelectric power unit use, 
106 
Leak testing, dome-seal tube closures, 380-1 
Linings, stainless-steel, use under Zircaloy-2 
cladding, 356 
Liquid metals 
See Metals (liquid) and specific metals, 
e.g., Bismuth alloys (Bi-Pb) (liquid) and 
Sodium (liquid) 
Lithium, cross-section change with burnup in 
reactors, 216-18 
Lithium (liquid), expansion, reactivity effects 
in fast reactors, 118-22 
LP-1 pump for, 269-72 
Lithium-Cooled Reactor Experiment 
See Reactors (Lithium-Cooled, Experiment) 
Los Alamos Molten-Plutonium Reactor Experi- 
ment I 
See Reactors (Los Alamos Molten- 
Plutonium, Experiment I) 
LP-1 pump, design, for liquid metals, 269-71 
Lubricants, radiation effects on use in reactor 
instruments, 52-3 
Lutetium, cross-section change with burnup in 
reactors, 216-18 


M 


Magneform Mark I, swaging of fuel-element 
cladding to core, 242-3 
Magnesite, iodine removal by, 58 
Magnesium oxide systems (MgO-PuO,), fuel- 
use studies, 169-71 
Magnetic-pulse forming machine 
See Magneform Mark I 
Manganese-55, foils, resonance-capture 
measurements, 10 
Manipulators, for fuel handling, 68 
Mass flow, burnout studies of nonuniformly 
heated channels, 343-52 
Materials, 187-91, 365-9 
See also specific materials 
structural, effects on neutron physics of fast 
reactors, 128-33 
Mathematics, analysis of Doppler effects on 
neutron-absorption resonance, 329 
control-rod withdrawal program for large 
multiregion reactor, 331-2 
reactor noise analysis, 248-63 
time-dependent fission-product concentra- 
tion studies, 215-16 
Mechanical properties, boron-containing 
stainless steel, 365-6 
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cladding materials, 42 
fuel assemblies for boiling-water reactors, 


hafnium control rods in Shippingport, 
neutron-exposure effects, 195-6 
transition joints of Zircaloy to stainless 
steel, 368 
type 347 stainless steel, fast-neutron ef- 
fects, 188-91 
Melting, uranium dioxide in fuel elements, 
effects on cladding failure, 46-8 
Melting point, uranium dioxide, 362-3 
Metals (liquid), pump designs, 372-4 
pumps for, 269-71 
Methanol, synthesis using reactor heat, 
economics, 1-3 
Milk, expected contamination from released 
fission products, 370-1 
“MinK” 
See Insulation (thermal) 
ML-1 Reactor 
See Reactors (ML-1) 
Moderator -level control, 385-99 
Moisture separators, 55 
Molybdenum, neutron physics effects in fast 
reactors, 128-33 
Molybdenum alloys (Mo-Pd-Pu-Rh-Ru-U-Zr), 
irradiation testing for use in Experimental 
Breeder Reactor II, 180-2 
Molybdenum alloys (Mo-Pu-U), swelling 
during irradiation, 181 
Molybdenum systems (Mo-Pu0O,), preparation, 
183 
properties, 183 


N 


Neutron economy, heavy-water reactors, 85-6 
Neutrons, age measurements in water, 331 
cross sections, Doppler effects in reactors, 
329-30 
effects, on ductility of Shippingport pressure 
vessel, 193 
on tensile properties of hafnium control 
rods in Shippingport, 195-6 
energy spectra for fast reactors, 108-10 
fast, effects on type 347 stainless steel, 
187-91 
number produced by fission of various ele- 
ments by 1.5-Mev neutrons, 112 
physics, considerations in large fast reac- 
tors, 107-34 
pulsed-source, criticality studies on 
plutonium solutions, 5-6 
thermal, diffusion parameters, 145-52 
thermalization, 331 
New Production Reactor 
See Reactors (New Production) 
Nickel, neutron physics effects in fast reactors, 
128-33 
reactivity effects in ZPR-III assembly, 11 
Nickel alloys (Au-Ni), brazing-alloy use in 
heat exchanger for Molten-Salt Reactor 
Experiment, 375 
Nickel alloys (Ni-Pu) (liquid), properties, 
182-3 
Nickel oxides, reactivity effects in ZPR-III 
assembly, 11 
Niobium, neutron-physics effects in fast re- 
actors, 128-33 
Niobium systems (Nb-PuC-Zr), properties, 183 
Niobium systems (Nb-PuO,-Zr), properties, 
183 
Noise, reactor, analysis of, 248-63 
NPD Reactor 
See Reactors (NPD) 
Nuclear Power Demonstration Reactor 
See Reactors (NPD) 
Nuclear reactions, 'O(n,p)'°N, cross-section 
measurements, 220 
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oO 


O-ring seals, for helium retention in Plutonium 
Recycle Test Reactor, 381-3 
Oils, damping, radiation effects on use in 
reactor instruments, 52-3 
Operating experience, 193-6, 276-312, 385-99 
Consolidated Edison Thorium Reactor, 313-15 
Experimental Boiling-Water Reactor, 317-20 
Heavy-Water Components Test Reactor, 
316-17 
NPD Reactor, 391-3, 398-9 
Plutonium Recycle Test Reactor, 315-16, 
386-91, 393-8 
Shippingport Pressurized-Water Reactor, 
193-6 
Organic compounds, radiation effects on use in 
reactor instruments, 52-3 
Organic coolants, effects on zirconium alloys, 
324-5 
ORGEL Program, 97 


P 


Palladium alloys (Mo-Pd-Pu-Rh-Ru-U-Zr), 
irradiation testing for use in Experimental 
Breeder Reactor Il, 180-2 

Pathfinder Power Reactor 

See Reactors (Pathfinder Power) 

Pawling Lattice Test Rig 

See Reactors (Pawling Lattice Test Rig) 
Period meters, time-constant studies, 51-2 
PH, control in reactors using boric acid shim 
in primary coolant, 418-19 
control system for Shippingport coolant 
water, 196 
Physical Constants Testing Reactor 
See Reactors (Physical Constants Testing) 
Physical properties, uranium dioxide, 360, 
362-3 
uranium dioxide —zirconium dioxide plates, 
362 
Physics, 4-13, 145-52, 206-20, 329-32 
neutron, considerations in large fast reac- 
tors, 107-34 
Plutonium, recycling in breeder reactors, 
equilibrium composition of fuel, 127 
recycling study for water-moderated reac- 
tors, 203-5 
thermal breeder reactor studies, 409-11 
Plutonium-239, breeding potential in various 
reactors, 113 
critical concentrations of aqueous solutions, 6 
fission products, time-dependent concentra- 
tion studies, 215-16 
fission-rate measurements in graphite, 10 
fission ratio to “5U in graphite systems, 10 
fission-ratio measurements in ZPR-II, 11 
neutron capture-to-fission ratio, 111 
neutron fission cross sections, 111 
neutron production in fission by 1.5-Mev 
neutrons, 112 

Plutonium-239 systems (***Pu-Th), fuel cycle 
for breeder reactors, 124-6 

Plutonium-239 systems (“*pyu-"58y), critical 

mass, fast reactor studies, 115 
fuel cycle for breeder reactors, 124-6 
Plutonium-240, ccncentration effects on 
criticality of light-water assemblies, 207-8 
fast-fission bonus to breeding in various 
reactors, 113 
fission-ratio measurements in ZPR-III 
assembly, 11 
neutron fission cross sections, 111 
neutron production in fission by 1.5-Mev 
neutrons, 112 
Plutonium-241, breeding potential in various 
reactors, 113 
neutron cross sections, Doppler -broadening, 
330 
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Plutonium-241 (Continued) 
neutron production in fission by 1.5-Mev 
neutrons, 112 
Plutonium -242, fast-fission bonus to breeding 
in various reactors, 113 
Plutonium alloys, testing, 181-3 
Plutonium alloys (Al-Pu), spike enrichment 
element for Plutonium Recycle Test Reac- 
tor, 169, 181 
Plutonium alloys (Bi-Pu), preparation and 
testing, 182 
Plutonium alloys (Ce-Co-Pu) (liquid), 
properties, 182-3 
Plutonium alloys (Co-Pu), preparation and 
testing, 182 
Plutonium alloys (Co-Pu) (liquid), properties, 
182-3 
Plutonium alloys (Fe-Pu), preparation and 
testing, 182 
Plutonium alloys (Fe-Pu) (liquid), properties, 
182-3 
Plutonium alloys (Mo-Pd-Pu-Rh-Ru-U-Zr), 
irradiation testing for use in Experimental 
Breeder Reactor II, 180-2 
Plutonium alloys (Mo-Pu-U), swelling during 
irradiation, 181 
Plutonium alloys (Ni-Pu) (liquid), properties, 
182-3 
Plutonium alloys (Pu-Th), preparation and 
testing, 182 
Plutonium alloys (Pu-U), fuel-cycle studies 
for water-moderated reactors, 203-5 
preparation and testing, 182 
Plutonium alloys (Pu-Zr), irradiation testing, 
182 
Plutonium carbide systems (Fe-PuC-UC), 
fabrication and testing, 183 
Plutonium carbide systems (Nb-PuC-Zr), 
properties, 183 
Plutonium carbide systems (PuC-UC), fabrica- 
tion, 175-80 
properties, 180 
Plutonium nitrates, criticality measurements 
on solutions, 5-6 
Plutonium nitride systems (Pu-PuN), proper- 
ties, 183 
Plutonium nitride systems (PuN-W), properties, 
183 
Plutonium oxide (PuO,), preparation, 167-9, 
174 
Plutonium oxide systems (MgO-PuO,), fuel use 
studies, 169-71 
Plutonium oxide systems (Mo-Pu0O,), prepara- 
tion, 183 
properties, 183 
Plutonium oxide systems (Nb-PuO,-Zr), 
properties, 183 
Plutonium oxide systems (PuO,-stainless 
steel), preparation, 183 
Plutonium oxide systems (PuO,-UO,), fuel- 
element development, 167-75 
irradiation testing, 173-5 
Plutonium oxide systems (PuO,-UO, —stainless 
steel), fabrication and testing, 183 
Plutonium oxide systems (PuO,-W), properties, 
183 
Plutonium oxide systems (PuO,-Zr), proper- 
ties, 183 
Plutonium Recycle Test Reactor 
See Reactors (Plutonium Recycle Test) 
Plutonium systems (Pu-PuN), properties, 183 
Poisons (reactor), BORAX-V critical experi- 
ments, 206 
boron, incorporation into fuel elements, 
356-8 
use in experimental fuel assemblies, 34-5 
cross-section change with burnup, 216-18 
flat-region critical experiment studies, 4-5 
reactor control augmentation by, 207 
shim elements, for BONUS Reactor, 301-3 
for Pathfinder Power Reactor, 282-4 


POWER REACTOR TECHNOLOGY 


soluble chemical-shim use in primary 
coolant of pressurized-water reactors, 
411-21 
Portable power plants 
See also Reactors (ML-1) 
thermionic type, design, 99-105 
Power spectral density, reactor noise-analysis 
studies, 250-51, 254-55 
Pressing, hydrostatic, tubular fuel elements, 
237-8 
Pressure, control in Pathfinder Reactor, 288 
effects on gas-heated steam-generator de- 
sign, 65 
fission gases in uranium dioxide-filled fuel 
rods, 43-5 
Pressure tubes, design for large reactor plant, 
402 
dome-seal tube-closure design, 379-81 
insulation, 326 
Pressure vessels, BONUS Reactor, 294-6, 
303-6 
comparison of Big Rock Point with Humboldt 
Bay design, 72, 79 
Experimental Boiling-Water Reactor, 
modification for 100-Mw(t) operation, 318 
Pathfinder Reactor, 284-8 
seed-blanket reactor design, 425-6 
Shippingport, neutron-induced embrittle- 
ment, 193 
thermionic water-cooled reactor, 101, 103 
Process Development Pile 
See Reactors (Process Development Pile) 
Process-heat reactors 
See Reactors (process-heat) 
Pumps, canned-motor type, costs for 
pressurized-water reactors, 421 
canned type for high-temperature organic 
liquids, 67-8 
electromagnetic, helical-rotor design, 65-8 
for liquid metals, 269-71 
diaphragm type, 372-3 
two-stage centrifugal-displacement type, 
372-4 
primary coolant, problems in Plutonium 
Recycle Test Reactor, 315-16 
PWL loop, uranium dioxide fuel-assembly 
testing, 45-8 


Radiation control, 54-9, 265-7, 370-1 
Radiation dose, environmental, from fission 
product release, 370-1 
Radiation effects 
See also Irradiation testing 
transducer components, 52-3 
Radiation protection standards, emergency 
exposure to released fission products, 
371 
ML-1 reactor, 218-19 
Rapsodie Reactor (France) 
See Reactors (Rapsodie) (France) 
Reactivity, changes with burnup of poison 
materials, 216-18 
control, in BORAX-V by poison rods, 206 
by chemical shim in primary coolant of 
pressurized-water reactors, 411-21 
control in Pathfinder Reactor, 288 
effects of Doppler broadening of neutron- 
absorption resonance, 329 
long-term effects in fast reactors, 116-17 
Plutonium Recycle Test Reactor, moderator- 
level effects, 394-6 
shutdown, determination by reactor noise 
analysis, 254-6 
Reactivity coefficients, Consolidated Edison 
Thorium Reactor, 314-15 , 
fast-reactor safety studies, 118-24 
NPD Reactor, design vs. measured values, 
398 


Reactivity lifetime, plutonium-uranium mixtures 
in water-moderated reactors, 203-5 
Reactivity parameters, fertile materials, 112 
fissile materials, 112 
Reactor control 
See Control-rod drives, Control rods, and 
Control systems 
Reactors 
See also Critical assemblies 
noise analysis, 248-63 
Reactors (BEPO), iodine removal from cooling 
system, 56 
Reactors (Big Rock Point Power), design com- 
parison with Humboldt Bay Power Reac- 
tor, 70-84 
High-Power-Density Development Project, 
34-44 
Reactors (boiling-superheater) 
See also Reactors (BONUS) and Reactors 
(Pathfinder Power) 
annular multitube fuel-element development, 
241-2 
Reactors (boiling water) 
See also Reactors (BONUS), Reactors 
(BORAX), Reactors (Experimental Boiling- 
Water), Reactors (Halden Boiling-Water), 
Reactors (Humboldt Bay Power), Reactors 
(Pathfinder Power), Reactors SENN), and 
Reactors (Vallecitos Boiling-Water) 
burnout limits, 14-26 
comparison of Big Rock Point with Humboldt 
Bay design, 70-84 
critical experiments, 206-7 
fuel-assembly fabrication and testing, 27-44 
uranium oxide fuel-life studies, 27-34 
void-content measurements, 7 
Reactors (BONUS), construction, 292-309 
critical experiments, 5 
design, 292-309 
design comparison with Pathfinder Reactor, 
310-12 
Reactors (BORAX-II), chemical-shim use in 
primary coolant, 411 
Reactors (BORAX-III), chemical-shim use in 
primary coolant, 411 
Reactors (BORAX-V), critical experiments, 206 
exponential experiment, void-distribution 
studies, 7 
Reactors (breeder) 
See also Reactors (converter), Reactors 
(Dounreay Fast-Breeder), Reactors (Enrico 
Fermi Fast-Breeder), Reactors (Experi- 
mental Breeder, II), and Reactors (seed- 
blanket) 
breeding potential of various fissile isotopes, 
113 
fuel cycle, 124-6 
fuel recycling, 127 
heavy-water thorium-”U system, 406-11 
heavy-water uranium-plutonium system, 
406-11 
water desalinization by, 38-9, 141 
Reactors (CANDU) (Canada), design, 89-92 
dome-seal tube-closure design, 379-81 
fuel cycle, 202-4 
iodine removal in, 58 
moderator -level control, 399 
Reactors (Carolinas-Virginia Tube), power 
cost estimates, 86-7, 89 
pressure-tube design, 326 
prototype of large-reactor plant, 401-5 
Reactors (Consolidated Edison Thorium), op- 
erating experience, 313-15 
Reactors (converter), seed-blanket design 
studies, 197-8, 422-31 
Reactors (Dounreay Fast-Breeder), noise analy- 
sis, 260-1 ° 
Reactors (Enrico Fermi Fast-Breeder), breed- 
ing potential of various fissile isotopes, 113 
core B mockup studies in ZPR-III assembly, 
11 














Reactors (Experimental Boiling-Water), 
chemical-shim use in primary coolant, 411 
operating experience at 100 Mwi(t), 317-20 
plutonium-bearing core fabrication, 172 

Reactors (Experimental Breeder, II), breeding 
potential of various fissile isotopes, 113 

Reactors (Experimental Gas-Cooled), control- 

rod design, 376-7, 378 
lattice studies using Physical Constants 
Testing Reactor, 210 
Reactors (Experimental Organic-Cooled), 
canned-pump development, 67-8 
pressure-balanced control rod, 274 

Reactors (fast) 

See also Reactors (Dounreay Fast- 
Breeder), Reactors (Enrico Fermi Fast- 
Breeder), Reactors (Experimental 
Breeder, II), and Reactors (Los Alamos 
Molten-Plutonium, Experiment I) 

breeding potential of various fissile isotopes, 
113 

critical mass, 114-16 

neutron-balance studies, 113 

neutron physics, 107-34 

safety characteristics, 117-24 

water desalinization by, 138-9, 141 

Reactors (gas-cooled) 

See Reactors (Experimental Gas-Cooled), 
Reactors (ML-1), and Reactors (ZENITH) 
Reactors (General Electric Test), plutonium 
oxide—uranium oxide fuel irradiations, 
173-5 
uranium dioxide fuel-assembly testing, 45-8 

Reactors (Halden Boiling-Water), noise mea- 
surements, 260 

Reactors (heavy-water) 

See also Reactors (CANDU), Reactors 
(Carolinas-Virginia Tube), Reactors 
(Heavy-Water Components Test), Reac- 
tors (NPD), Reactors (organic-cooled 
heavy-water-moderated), Reactors (Plu- 
tonium Recycle Test), Reactors (Process 
Development Pile), Reactors (Spectral Shift 
Control), Reactors (Whiteshell, No. 1)(WR- 
1), and Reactors (Zero Energy Experimen- 
tal Pile) 

large-plant designs, 401-11 

review of recent developments, 85-97 

Tripartite Organic-Cooled Heavy-Water 
Reactor Meeting, 324 

water desalinization by, 87, 139-41 

Reactors (Heavy-Water Components Test), 
drive problems for control and safety rods, 
316-17 

Reactors (heavy-water-moderated organic- 

cooled) 
See Reactors (organic-cooled heavy-water 
water -moderated) 

Reactors (High-Temperature Gas-Cooled Reac- 

tor Experiment) 
See Reactors (ZENITH) 

Reactors (Humboldt Bay Power), design com- 
parison with Big Rock Point Power Reactor, 
70-84 

Reactors (liquid-metal-fuel), fuel-alloy studies, 
182-3 

Reactors (Lithium-Cooled, Experiment), aux- 
iliary systems design, 384 

Reactors (Los Alamos Molten-Plutonium, Ex- 
periment I), fuel-alloy studies, 182-3 

Reactors (ML-1), shield design, 218-20 

Reactors (Molten-Salt, Experiment), heat ex- 
changer, design and fabrication, 374-5 

Reactors (New Production), maximum credible 

accident, 267 
vented-containment concept, 265-7 
Reactors (NPD), moderator-level control, 
391-3 


operating experience with moderator -level 
control, 398-9 
power cost estimates, 86-7, 89 
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Reactors (N.S. Savannah), evaluation of a 
Zircaloy core structure, 322-4 
Reactors (organic-cooled) 
See also Reactors (Whiteshell, No. 1) 
(WR-1) 
Tripartite Organic-Cooled Heavy-Water 
Reactor Meeting, 324 
Reactors (organic-cooled heavy-water-moder- 
ated) 
See also Reactors (Whiteshell, No. 1) 
(WR-1) 
design, 95-7 
large-plant design, 405-6, 407, 408 
Reactor (Pathfinder Power), boron control-rod 
design, 365-7 
construction, 276-92 
control-rod-drive design, 274-5 
design, 276-92 
design comparison with BONUS Reactor, 
310-12 
fuel-rod end-closure development, 245-6 
lattice experiments for second-generation 
core, 6-7 
recirculation-piping design, 384 
Reactors (Pawling Lattice Test Rig), heavy- 
water lattice measurements, 213 
Reactors (Physical Constants Testing), critical 
experiments, 4-5, 6 
heavy-water lattice measurements, 213 
lattice studies of Experimental Gas-Cooled 
Reactor, 210 
Reactors (Plutonium Recycle Test), coolant 
flow-rate determination, 383 
dome type nozzle seals, 379 
fuel elements, 167-73 
moderator-level control, 385-91 
operating experience with moderator-level 
control, 393-8 
primary coolant pump problems, 315-16 
Reactors (pressure-tube) 
See also Reactors (CANDU), Reactors 
(Carolinas-Virginia Tube), Reactors (New 
Production), Reactors (Plutonium Recycle 
Test), and Reactors (Whiteshell, No. 1) 
(WR-1) 
component design, 379-83 
large-plant design, 401-5 
Reactors (pressurized-water) 
See also Reactors (N.S. Savannah), Reac- 
tors (Saxton Power), Reactors (Shipping- 
port Pressurized-Water), Reactors 
(Spectral Shift Control), Reactors (SPERT), 
and Reactors (Yankee Power) 
chemical-shim use in coolant system, 
411-21 
Large Power Reactor Program, 422-31 
natural-circulation startup studies, 421-2 
Reactors (Process Development Pile), buckling- 
measurement studies of heavy-water lattices, 
212-13 
Reactors (process-heat), costs of heavy-water 
type, 87 
solid-fuel gasification, economics, 1-3 
Reactors (Rapsodie)(France), fuel-element 
development, 167-9, 181 
Reactors (Saxton Power), operation with boric 
acid shim in primary coolant system, 420-1 
Reactors (seed-blanket), economic comparison 
with other water-cooled reactors, 429-30 
Large Power Reactor Program, design stud- 
ies, 422-31 
Reactors (SENN) (Italy), partial-reloading 
scheme, 201-2 
Reactors (Shippingport Pressurized-Water), 
core 2 design, 197-200 
operating experience over past five years, 
193-6 
Reactors (sodium-cooled), throttle-valve de- 
sign, 271 
Reactors (Sodium, Experiment), safety rod 
drop-time experiments, 377, 379 
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Reactors (Spectral Shift Control), critical ex- 
periments, 8 
economic comparison with other water- 
cooled reactors, 429-30 
lattice measurements, 212 
Reactors (SPERT), Doppler broadening of 
neutron-absorption resonance, 329 
Reactors (superheater) 
See also Reactors (boiling-superheater), 
Reactors (BONUS), Reactors (Consolidated 
Edison Thorium), and Reactors (Pathfinder 
Power) 
design problems, 310-12 
Reactors (thermionic, water-cooled), design, 
99-105 
Reactors (University of Florida Training), 
noise-analysis studies, 253-4 
Reactors (Vallecitos Boiling-Water), fuel- 
assembly testing, 27-38 
Fuel-Cycle Program for fuel-element irra- 
diation testing, 354-5, 356 
Reactors (water-cooled, thermionic) 
See Reactors (thermionic, water-cooled) 
Reactors (Whiteshell, No. 1)(WR-1), 97 
design, 324-5 
pressure-tube design, 326 
Reactors (Yankee Power), chemical-shim use 
in primary coolant, 411 
Reactors (ZENITH), reactivity, temperature 
coefficient studies, 9 
Reactors (Zero Energy Experimental Pile), 
heavy-water lattice measurements, 213 
Recirculation system, BONUS Reactor, 
306-7 
Pathfinder Reactor, 288-9, 384 
Recycling, plutonium, equilibrium composition 
of fuel, 127 
Refueling, bidirectional method for CANDU 
Reactor, 202-4 
large heavy-water pressure-tube reactor, 
401-2 
partial-reloading scheme for SENN reactor, 
201-2 
Resonance integral, fertile isotopes, 214-15 
Rhenium alloys (Mo-Pd-Pu-Rh-Ru-U-Zr), ir- 
radiation testing for use in Experimental 
Breeder Reactor II, 180-2 
Rejuvenation, fuel elements without repro- 
cessing, 172-3 
Reliability, servomechanisms, 53 
Ruthenium-106, deposition from gas stream 
onto surfaces, temperature effects, 371 
emission from irradiated uranium dioxide, 
361 
release during uranium fire, 370-1 
Ruthenium alloys (Mo-Pd-Pu-Rh-Ru-U-Zr), 
irradiation testing for use in Experimental 
Breeder Reactor II, 180-2 


Safety 
See also Containment and Control systems 
comparison of Big Rock Point with Humboldt 
Bay plant, 79, 81-4 
fast reactors, 117-24 
Shippingport shutdown record over past five 
years, 195 
Safety rods, Sodium Reactor Experiment, drop- 
time measurements, 377, 379 
Saline water 
See Water (saline) 
Samarium, cross-section change with burnup 
in reactors, 216-18 
Santowax, pump development for, 67-8 
SAP 
See Sintered aluminum powder 
Savannah River Plant, ventilation-filtering sys- 
tems, 55 
Scrubbers, iodine removal by, 57-8 
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Seals, distortion in coolant pumps of Plutonium 

Recycle Test Reactor, 315-16 

dome type for pressure-tube closure, 379-81 
for helium retention in Plutonium Recycle 

Test Reactor, 381-3 

for liquid-metal pumps, 269-70 
Seed-blanket reactors 

See Reactors (seed-blanket) 

Seed-blankets, Shippingport core 2 design, 
197-8 
SEF 
See Steam-energy flow 
SENN Reactor (Italy) 
See Reactors (SENN) (Italy) 
Servomechanisms, reliability studies, 53 
Shielding, geometrical attenuation factors, 220 
ML-1 Reactor, 218-20 
16N activity. studies, 220 

Shutdown reactivity, determination by reactor 
noise analysis, 254-6 

Shutdowns, effects of Doppler broadening of 

neutron-absorption resonance, 329 

six-month operating history of Consolidated 
Edison Thorium Reactor, 313 
Silica, thermal-insulation use for pressure 
tubes, 326 

Silicon carbide systems (B,C-SiC), corrosion, 
367-8 

Silicon carbide systems (ByC-SiC)(Zircaloy-2- 
clad), irradiation testing, 368 

Silver, cross-section change with burnup in 
reactors, 216-18 

Silver alloys (Ag-Cd-In), cross-section change 
with burnup in reactors, 216-18 

Sintered aluminum powder, cladding use in 

organic-cooled heavy-water-moderated 

reactor design, 405 

compatibility with organic coolants, 95 
fuel-element cladding, 242 

in WR-1 reactor, 324-5 
Siting, 265-7, 370-1 
Skin, radiation dose from released fission 

products, 370-1 
Sodium, reactivity effects in ZPR-III assembly, 
11 
Sodium (liquid), expansion, reactivity effects in 
fast reactors, 118-22 
throttle valves for, 271 
Sodium void coefficient, effects of structural 
materials in fast reactors, 131-3 
reactivity effects in fast reactors, 118-22 
Space power units, design of thermoelectric 
type, 106 
Special Power Excursion Reactor Test 
See Reactors (SPERT) 
Spectral Shift Control Reactor 

See Reactors (Spectral Shift Control) 
SPERT Reactor 

See Reactors (SPERT) 

Sprays, water, iodine removal from air by, 56-7 
Stack disposal, BONUS Reactor, 309 
Pathfinder Reactor, 292 
Stainless-steel systems (B,C—stainless steel), 
corrosion testing, 367 
Stainless-steel systems (PuO,—stainless steel), 
preparation, 183 
Stainless-steel systems (PuO,-UO,—stainless 
steel), fabrication and testing, 183 
Stainless steels, joining to Zircaloy, 401 
by tandem extrusion, 368-9 
uranium and plutonium solutions, 5-6 
reactivity effects in ZPR-III assembly, 11 
Stainless steels (304), cladding of fuel as- 
semblies for boiling-water reactors, 27-34 
cladding of fuel elements, failure by crack- 
ing in Vallecitos Boiling-Water Reactor 

tests, 354-5 

ultrasonic inspection of tubing, 246 
Stainless steels (304L), boron-containing, con- 
trol rod use in Pathfinder Power Reactor, 

365-6 
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boron-containing, mechanical properties 
after irradiation, 366-7 
lining of Zircaloy-2-clad fuel elements for 
corrosion protection, 356 
ultrasonic inspection tubing, 246 
Stainless steels (316), ultrasonic inspection of 
tubing, 246 
Stainless steels (347), fast-neutron irradiation 
effects, 187-91 
Statistics, reactor noise analysis, 248-63 
Steam, separation from water in superheater 
reactors, 310 
Steam-energy flow, burnout-limit studies, 
18-26 
burnout studies of nonuniformly heated chan- 
nels, 343-52 
comparison of Russian and U. S. data, 225-35 
DNB-2 curve significance, 335-43 
multirod test-section data, 156-65 
Steam generators, comparison of Big Rock 
Point with Humboldt Bay plant, 79-81 
gas-heated types, 64-5 
sodium-heated types, 60-4 
Steam systems (steam-water), burnout studies, 
335-52 
Steel systems (B,C-steel), corrosion testing, 
367 
Stress analysis, reinforced-concrete buildings, 
54-5 
Strontium-89, emission from irradiated uranium 
dioxide, 361 
release during uranium fire, 370-1 
Strontium-90, release during uranium fire, 
470-1 
Structural materials 
See Materials and specific materials, e.g., 
Stainless steels 
Superheater reactors 
See Reactors (superheater) 
Surfaces, laboratory, iodine-deposition studies, 
57-8 
Surge suppressors, for flowmeter sensing lines 
in Plutonium Recycle Test Reactor, 383 
Swaging, fuel-element fabrication, 243-5 
magnetic technique for fuel-element cladding- 
to-core bonding, 242-3 
Swelling, boron-containing stainless steels 
during irradiation, 366-7 
cladding materials, effects of uranium dioxide 
core melting, 46-8 
Switches (electrical), problems of control-rod 
drive, in Consolidated Edison Thorium Reac- 
tor, 314 


T 


Tandem extrusions, stainless-steel-to-Zircaloy 
transition-joint preparation, 368-9 
Tantalum, neutron-physics effects in fast re- 
actors, 128-33 
Tellurium-132, deposition from gas stream 
onto surfaces, temperature effects, 371 
evolution from irradiated uranium dioxide, 
360-2 
release during uranium fire, 370-1 
Temperature, effects on fission-product de- 
position onto surfaces, 371 
effects on gas-heated steam-generator de- 
sign, 65 
thermionic emitters, effects on conversion 
efficiency, 105 
uranium dioxide fuel-elements effects on 
exposure lifetime in Shippingport core 2, 
199 
Tensile strength, boron-containing stainless 
steel, 365-6 
hafnium control rods in Shippingport, neutron- 
exposure effects, 195-6 
type 347 stainless steel, fast-neutron effects, 
188-91 





Thermal conductivity, plutonium carbide —ura- 
nium carbide fuel materials, 180-1 
uranium dioxide, temperature effects, 48 
Thermal insulation 
See Insulation (thermal) 
Thermionic conversion, 99-106 
See also Reactors (thermionic, water- 
cooled) 
efficiency, effects of emitter temperature, 
105 
Thermoelectric power units, design for space 
application, 106 
Thorium, absorption cross section, 10 
cadmium ratio, ZPR-VII experiments, 8 
converter-reactor studies, 422-31 
fast-fission bonus to breeding in various 
reactors, 113 
neutron production in fission by 1.5-Mev 
neutrons, 112 
resonance-capture measurements in Peach 
Bottom Critical Assembly, 10 
thermal breeder reactor studies, 406-10 
Thorium -232, foils, resonance-capture mea- 
surements, 10 
neutron fission cross sections, 111 
resonance integral, 214-15 
Thorium alloys (Pu-Th), preparation and test- 
ing, 182 
Thorium -232 oxide, resonance integral, 214-15 
Thorium Systems (**Pu-Th), fuel cycle for 
breeder reactors, 124-6 
Thorium systems (Th-*y), critical mass, fast 
reactor studies, 115 
fuel cycle for breeder reactors, 124-6 
Thorium systems (Th-"**U), critical mass, fast 
reactor studies, 115 
fuel cycle for breeder reactors, 124-6 
Throttle valves, for sodium-cooled reactors, 
271 
Thulium, cross-section change with burnup in 
reactors, 216-18 
Titanium, neutron-physics effects in fast reac- 
tors, 128-33 
Trail Cable facility, uranium dioxide fuel-rod 
testing, 46-8 
Transducers, fission-gas pressure determina- 
tion in fuel rods, 43-5 
limitations in nuclear reactor applications, 
52-3 
Transfer functions, reactor noise-analysis 
studies, 251-2 
Tungsten systems (PuN-W), properties, 183 
Tungsten systems (PuO,-W), properties, 183 
Turbines, BONUS Reactor, 307 
comparison of Big Rock Point with Humboldt 
Bay plant, 79-81 
Pathfinder Reactor, 289-90 
radioactive contamination problems in super- 
heater reactors, 310 
Tubing, stainless-steel, ultrasonic inspection, 
246 


U 


Ultrasonic testing, stainless-steel tubing, 246 
United States of America, comparison with 
Canada in heavy-water reactor development, 
87-95 
University of Florida Training Reactor 
See Reactors (University of Florida Train- 
ing) 
Uranium, converter-reactor studies, 422-31 
emission from irradiated uranium dioxide, 
301 
Uranium-233, breeding potential in various 
reactors, 113 : 
fission-rate measurements in graphite, 10 
fission ratio to “*U in graphite systems, 10 
fission-ratio measurements in ZPR-III as- 
sembly, 11 














Uranium-233 (Continued) 
neutron capture-to-fission ratio, 111 
neutron fission cross sections, 111 
neutron production in fission by 1.5-Mev neu- 
trons, 112 
thermoelectric power supply studies, 106 
Uranium-233 systems (Th-"7U), critical mass, 
fast reactor studies, 115 
fuel cycle for breeder reactors, 124-6 
Uranium-233 systems ("°u-""8U), fuel cycle for 
breeder reactors, 124-6 
Uranium -234, fission-ratio measurements in 
ZPR-III assembly, 11 
Uranium-235, breeding potential in various re- 
actors, 113 
cadmium ratio, ZPR-VII experiments, 8 
critical concentrations of aqueous solutions, 6 
fission products, time-dependent concentra- 
tion studies, 215-16 
fission-rate measurements in graphite, 10 
fission ratio, to ™*Pu in graphite systems, 10 
to 3y in graphite systems, 10 
to 8y in heavy-water systems, 7 
neutron capture-to-fission ratio, 111 
neutron fission cross sections, 111 
neutron production in fission by 1.5. Mev 
neutrons, 112 
Uranium-235 systems (Th-"°U), critical mass, 
fast reactor studies, 115 
fuel cycle for breeder reactors, 124-6 
Uranium-235 systems (*5y-738y), critical mass, 
fast reactor studies, 115 
fuel cycle for breeder reactors, 124-6 
Uranium-236, fission-ratio measurements in 
ZPR-IIl, 11 
Uranium-238, cadmium ratio in heavy-water 
systems, 7 
fast-fission bonus to breeding in various re- 
actors, 113 
fission ratio to °U in heavy-water systems, 7 
fission-ratio measurements in ZPR-III as- 
sembly, 11 
neutron capture cross sections, 111-12 
neutron fission cross sections, 111 
neutron production in fission by 1.5-Mev neu- 
trons, 112 
resonance integral, 214-15 
Uranium-238 systems (Pu-**8U), fuel cycle for 
breeder reactors, 124-6 
Uranium-238 systems (*pu-"58U), critical 
mass, fast reactor studies, 115 
Uranium-238 systems (**U-"58U), fuel cycle 
for breeder reactors, 124-6 
Uranium-238 systems @ty.™*y), critical mass, 
fast reactor studies, 115 
fuel cycle for breeder reactors, 124-6 
Uranium alloys (Mo-Pd-Pu-Rh-Ru-U-Zr), ir- 
radiation testing for use in Experimental 
Breeder Reactor II, 180-2 
Uranium alloys (Mo-Pu-U), swelling during ir- 
radiation, 181 
Uranium alloys (Pu-U), fuel-cycle studies for 
water-moderated reactors, 203-5 
preparation and testing, 182 
Uranium carbide systems (Fe-PuC-UC), fabri- 
cation and testing, 183 
Uranium carbide systems (PuC-UC), fabrica- 
tion, 175-80 
properties, 180 
Uranium oxide, irradiation testing, 359-63 
Uranium oxide (UO,), blanket fuel-element use 
in Shippingport core 2, 197-8 
boron incorporation for burnable poison use, 
357-8 
expansion during melting, effects on swelling 
of cladding, 46-8 
fuel-element development programs, 27-50 
physical properties, 360, 362-3 
plates, fission-product diffusion coefficients, 
362 


preparation, 167-9, 174 
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resonance integral for 238 oxide, 214-15 
thermal conductivity, temperature effects, 48 
vibratory compaction in fuel-element fabrica 
tion, 237-42 
Uranium oxide systems (PuO,-UO,), fuel- 
element development, 167-75 
irradiation testing, 173-5 
Uranium oxide systems (PuO,-UO,-—stainless 
steel), fabrication and testing. 183 
Uranium oxide systems (UO,-ZrQ,), physical 
properties of plates, 362 
plates, fission-product diffusion coefficients, 
362 
seed fuel-element use in Shippingport core 2, 
197-8 
Uranyl fluorides, critical concentrations of 
solutions, 6 


Vv 


Vallecitos Boiling-Water Reactor 
See Reactors (Vallecitos Boiling- Water) 
Valves, dump type, for moderator in Plutonium 
Recycle Test Reactor, 389 
butterfly type, cavitation tests, 68 
throttle, for sodium-cooled reactors, 271 
for venting pressure from New Production 
Reactor containment building, 265-7 
Vanadium, foils, resonance-capture measure- 
ments, 10 
neutron-physics effects in fast reactors, 
128-33 
subtraction technique for resonance-capture 
measurements, 10 
Vibration, coolant pumps of Plutonium Recycle 
Test Reactor, 315-16 
Vibratory compaction, annular multitube fuel 
elements, 241-2 
uranium dioxide fuel rods, 238-41 


Ww 


Washers, Belleville-spring type, use in dome- 
seal tube closures, 380-1 
Waste handling and disposal 
See also Stack disposal 
BONUS Reactor, 309 
comparison of Big Rock Point with Humboldt 
Bay Plant, 83-4 
Pathfinder Reactor, 292 
Water, corrosive effects on boron carbide sys- 
tems, 367-8 
iodine removal from air by sprays, 56-7 
neutron-diffusion parameters in, 146-50 
quality control in reactors using chemical 
shim in primary coolant, 418-21 
separation from steam in superheater reac- 
tors, 310 
Shippingport reactor, PH and quality control, 
196 
Water (D,O), criticality studies on slightly en- 
riched fuel rods, 7 
inventory charges for large-reactor designs. 
405 
neutron-diffusion parameters in, 151 
Water (saline), distillation, heavy-water reactor 
cost studies, 87 
by reactors, economic studies, 138-44 
Water systems (D,O-H,0), criticality studies 
on slightly enriched fuel rods, 7 
Water systems (steam-water), burnout studies, 
335-52 
Welding, electron-beam technique for fuel- 
element components, 358-9 
heat exchanger for Molten-Salt Reactor Ex- 
periment, 374-5 
Welds, corrosion of Shippingport control-rod 
assemblies, 196 
Whiteshell Reactor No. 1 
See Reactors (Whiteshell, No. 1)(WR-1) 
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Windscale accident, fission-product dispersal, 
370-1 
Wood, shielding use during ML-1 Reactor op- 
eration, 219-20 
WR-1 Test Reactor 
See Reactors (Whiteshell, No. 1)(WR-1) 


x 


Xenon, release during uranium fire, 370-1 
Xenon-133, evolution from irradiated uranium 
dioxide, 359-62 


Y 


Yield strength, boron-containing stainless 
steel, 365-6 
cladding materials, 42 
fuel assemblies for boiling-water reactors, 
39 
hafnium control rods in Shippingport, neutron- 
exposure effects, 195-6 
type 347 stainless steel, fast-neutron effects, 
188-91 
Ytterbium, cross-section change with burnup 
in reactors, 216-18 


Z 


ZENITH Reactor 
See Reactors (ZENITH) 
Zircaloy, evaluation for core structure of N.S. 
Savannah Reactor, 322-4 
joining to stainless steel, 401 
by tandem extrusion, 368-9 
Zircaloy-2, cladding of fuel assemblies for 
boiling-water reactors, 27-34 
cladding use for boron carbide systems, 368 
corrosion due to fluoride ion, 356 
electron-beam welding, 359 
Zircaloy-2 systems (B,C-Zircaloy-2), irra- 
diation testing, 367 
Zircaloy-2 systems (Zircaloy-2-ZrB,). ir 
radiation testing, 367 
Zircaloy-4, cladding of fuel assemblies for 
boiling-water reactors, 27-34 
cladding use for Shippingport core 2 fuel 
elements, 197 
compatibility with organic coolants, 95 
neutron-physics effects in fast reactors, 
128-33 
nuclear data, 331 
Zirconium-95, deposition from gas stream onto 
surfaces, temperature effects, 371 
Zirconium alloys, organic-coolant effects, 324-5 
Zirconium alloys (Mo-Pd-Pu-Rh-Ru-U-Zr), ir- 
radiation testing for use in Experimental 
Breeder Reactor II, 180-2 
Zirconium alloys (Pu-Zr), irradiation testing, 
182 
Zirconium boride systems (Zircaloy-2—ZrB,), 
irradiation testing, 367 
Zirconium hydride, moderator for critical as- 
semblies, 212 
Zirconium oxide systems (UO,-ZrO,), physical 
properties of plates, 362 
plates. fission-product diffusion coefficients 
362 
seed fuel-element use in Shippingport core 2 
197-8 
Zirconium systems (Nb-PuC-Zr), properties, 
183 
Zirconium systems (Nb-PuO,-Zr), properties, 
183 
Zirconium systems (PuO,-Zr), properties, 183 
ZPR-III Critical Assembly 
See Critical assemblies (ZPR-III) 
ZPR-VII Critical Assembly 
See Critical assemblies (ZPR-VII) 





